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Mean Monthly Net Heat Transfer
Through Windows, Ken Cooper, presented at Solar Energy Update '77
Conference, Univ. of Alberta, Edmonton, Alberta, Aug. 22-24, 1977, single
copies $1 from:
ECON, Energy Conservation
Advisors
No. 6-2636 Yukon St.
Vancouver, BC V5Y 3P8
Canada
More evidence, abet calculated, that
south-facing windows are effective solar
collectors even in fairly severe climates
like Edmonton's. From the conclusions:
"Shutt~red double glazings are recommended for sun-collecting windows.
Quadruple glazings should only be
considered in north-facing windows as
they are net heat losers compared to
triple or shuttered double glazings in
sun-collecting windows."
-Chris Mattock

How to Predict Interior Daylight
Illumination, $1 from:
Libbey-Owens-Ford Company
Merchandising Department P-1
811 Madison Avenue
Toledo, OH 43695
A handy manual for designing daylighting in buildings, with simple and detailed calculations and special procedures for rooms with shading, two-sided
illumination, etc . From the folks who
brought you the Sun Angle Calculator.
-TB

access

A Preliminary Assessment of the Unique
Features of a Parabolic Aquaculture!
Greenhouse, Davis Straub with Evan
Brown, and The Effect of Solar Energy
on Aquaculture Support: A Preliminary
Assessment, Elizabeth Coppinger, $2
for both from:
Ecotope Group
2332 E. Madison
Seattle, WA 98112
Presented at the Marlboro (Vermont)
Solar Greenhouse Conference, these
papers are the latest on Ecotope's continuing path-breaking work in this
area. Conducted at Pragtree Farm in
Arlington , Wash. , under a cooperative
agreement with the USDA-Agricultural
Research Service "Solar Heating &
Cooling of Greenhouses & Rural Residences" Program, it's another example
that we have much to learn about solar
biology as well as solar mechanics. Their
useful integration is an occurrence that
we can expect to see more of in the
solar world before us, as we finally come
to respect the work natural systems will
do for humanity if we only design the
life-provoking niches they need to do
so. A self-addressed, stamped envelope
will get y ou their entire publications list,
including bioconversion (dairy methane
plant) , various renewable energy studies
for state and city govts, etc. -LJ

Solar Greenhouse Annotated Bibliography and Plans List, 2nd edition, July
1977, free from:
National Solar Info Center
Box 1607
Rockville, MD 20850
(call toll-free 800/523-2929)
A very comprehensive list, with many
items I've not seen before and with addresses for 11 directly useful plans.
If y ou're into this area, be sure to check
this out. Ask for their complete publications list. It's free, too. -LJ

c
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135 kw, 72' dia., 3-bladed WECS, for
details send SASE to the designer:
Charles Schackle
Moses Lake Airport
Moses Lake, WA 98837
509/765-9696
This independent inventor has built the
largest wind generator existing in the
PNW, as a production prototype for a
larger, 120' rotor radius wind turbine
planned for summer 197 8. This 1000
hp version will be designed to pump
water for irrigation and for electricity
production in conjunction with hydroelectric dams at an estimated cost of
l.2ct/kwhr. The 72' diameter model
produces 250 hp (135 kw) at 26 mph
rated windspeed, via hydraulic coupling to a generator, with upwind
blades atop a tower which turns on
tracks in a concrete base, similar to the
1931 Russian WECS located at Yalta
on the Black Sea. Why doesn't BP A
buy 5 or 10 and test them out? -LJ

"Wind Energy Heating Research Project," a joint project of Puget Sound
Power & Light, Snohomish County
PUD and John Strickler, Jr., for a 4page pamphlet send a SASE to:
John Strickler, Jr.
338 N. Wind Sun Way
Camano Island, WA 98292
As far as I know, this is the only wind
heating work being done in the PNW ;
it and Habitat I at the Univ. of Massachusetts, Amherst, are the only major
ones we've got to go on until the USDAARS projects mentioned on page 15 are
funded. We'd like to hear about others.
-LJ
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Wood Stoves: How to Make and Use 1 ..
Them, Ole Wik, 1977, $5.95 from:
Alaska Northwest Publishing Co.
Graphically illustrating the effect of
necessity upon invention, Ole recounts
his own and others' experience in making wood stoves from discarded scrap.
Techniques of using a limited number
of primitive hand tools to produce practical woodburners are well explained.
This book is an excellent guide for one
who, by choice or circumstance, wants
to build his own stove. Ole injects his
personality into his writing so that the
book is easy and interesting to read.
-Bill Day
Dear Rain,
We've·got a specific problem (challenge, opportunity) here, and we need
h.elp.
There's a fellow setting up an auto
repair shop, a valued service in this remote area, back in our community
where there are no electric .lines so far.
He wants (and we want) the shop to
be powered by an alternative source of
electricity rather than see it tied into '
the nuclear grid . But we don't know
the best way to do it, or if it's really
even feasible. If we could do it suc.
cessfully, it'd be a strong political
statement and a model for other similar communities.
We hear that wind, sol~r or steam
power require great expense, particularly for storagi:: batteries. What we're
after, though, is a non-fossil, renewable,
non- or minimal-pollution energy source.
We have acce~s to some funding, but
also understand that there's a program
of small grants available for work in this
are.a. Maybe you know more about that.

Is it possible to pow.er a small shop
via an alternative source of electricity
without spending thousands an'd thousands of dollars? We're really at an important 'crossroads for our small community, and whatever help you can offer
will be truly appreciated.
Many thanks ,
Jerry Friedberg
Route 2, Box 96C
Leslie, AK 72645

jerryRather than producing all that highquality and, as you .mention , expensive
·electricity to do mechanical work, a
poor matching of energy-quality to
actual end-use energy needs, as .Amory
Lovins and Howard Odum ~ave taught
us, why not use a wind-mechanicalhydraulic tool or -compressed air tool
system, converting only a very small
part of the mechanical energy to electricity for a few fluorescent shop lights?
If you don't have wind but do have a
year-round streamfiow, a small hydroelectric set-up using a pelton wheel
(impulse turbine) would be still cheaper.
Check that out with Bill Delp, Independent Power Developers, Noxon, MT
59853, and see the Nov. '77 ASE as
well.
Any of you readers who do answer
, jerry, please send a copy of your suggestions to RAIN. It 'll help us answer
similar queries. Thanks 'very much. - L]
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Help! Nuclear and Renewable Energy
info needed by:
Centro d'Informazion
Kristina Anderson .
Via Mattioli, 17
06100 Perugia
Italy
A group of Italian students working on
nuclear energy issues and the possibilities offered by alternative energy sources has just opened this information
center and would like to receive info on
these topics fr.om the U.S. and elsewhere. They offer to pay for xeroxing,
postage and other costs incurred 'in getting info to them. Won't you help? Can
you put them on your mailing list? ·
RAIN has sent them all the OAT sourcelists. Thanks very much . ~ LJ

RAIN 's office is at 2270 N.W. Irving, Portland, OR 97210. Ph : (503) 227-5110.
RAIN
STAFF: '

Tom Bender
Lane deMoll

AND NOW THIS IS THE BEST SOLAR HOME
BOOK! ... FOR A WHILE ANYWAY.
For a bit there Bruce Anderson's and Donald Watson's books .
were irreplaceable. But Alex Wa.d e's new $8.95 Rodale book
has now eclipsed them both and is the only solar home publication I will be recommending, especially to those ownerbuilders with limited funds who trust me to tell them the
"one best source." We've really got one now!
30 Energy-Efficient Houses f ou Can Build is so excellent
that follow-on revisions and copy-cat authors will have to
really know their stuff in hands-on construction skills, costcutting techniques, inexpensive and practical passive solar
design, and energy-saving restoration and remodeling to produce -a better compendium of well-detailed principles and
basic house plans. Yes, house plans, friends. And if you use
only one of Alex's hints , you'll pay back this book's cost
many times over.
. A perfect Christmas gift too ... it's beautiful enough for
dreaming over, full of photos with people in them , but why
not get it dirty with thumbprints as you build your own.
Almost forgot ... Rodale Press, 33 E. Minor, Emmaus ,_ PA
18049. -LJ

Marcia Johnson
Lee Johnson

Joan Meitl

I

Typesetting : Irish Setter Printing : Times Litho

AND NEW RAYS OF HOPE
If y_ou were to tell me that you already had read Amory Lovin 's
book Soft Energy Paths (Ballinger) and wanted to get the next
two best publications mentioned in this issue , I'd suggest Alex
Wade's 30 Energy-Efficient Homes You Can Build, if you
wanted to actually build/remodel your home, and Deni~
Hayes' new book, Rays of Hope : Th ~ Transition ·to a PostPetroleum World, $9.95 from W.W. Norton & Co., 500-5th
Ave., New York, NY 10036, if you liked Soft Paths.
I like to· think of Denis's book as complementary to
Amory's, with Rays providing a more tech.nical but highly
readable state-of-the-art survey of what is now possible with
solar-based energy sources, what a solar society might mean
and how the end of nuclear pqwer, the use of conservation
and the transition to solar energy. can lead to a better future
life for us all. It ranks up there with Wilson Clark's pathfinding encyclopedia, Energy for Survival (Doubleday), and
updates it very well. Rays_ is an excellent perspective on our
situation and what we can do about it. Don't miss reading it.
-LJ
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Is greywater reuse something new and dangerous? The "suds-saver" is a
greywater recycling system long used and accepted in the U.S.-even
though thousands of housewives can come in physical contact with the
greywater. The suds-saver is a ;W-gallon tank located next to the washer
which stores the rinse-water from one load of washing for use in washing
the next load.
-Peter WarS'hall

The recently released Rural Wastewater Disposal Alternatives report prepared by the California office of Appropriate
Technology recommends the development of On-Sit'e Wastewater fyl.anagement Districts which would licei:se, certify,
periodically inspect and possibly m~intain on-site sewage
systems. What is interesting is that their recommendations
are for institutional arrangements (licensing, inspection, etc .)
rather than technological (sewage plants) . They are recognizing
that the inherently increased people-involvement common in
small-scale systems is a fundamentally different situati6n than
the design of large me.c hanized systems, but a situation where
public safety can be equally well met while providing much
lower cost performance.
The focus on continuing people-to-people relationships
makes -possible an interesting shift from expensive monolithic
"overkill and forget" systems to a pragmatic incrementalism
which underlies the re.s t of the recommended polic\e~. Instead
of requiring treatme'nt facilities 'to handle the most outrageously wasteful suburban water :use as is common in most codes, ·
they suggest putting in what you think you need, and ;i way to
check .i f it is overloaded. If it is, change it. P~t in a few more
feet of leaching line or add another 5 5-gallon drum sand filter
to increase your capacity . Soils vary incredib.ly in their ability

to treat and absorb wa~.er, and no effective means has been
dev.eloped to predict accurately their performance and
necessary treatment designs. Lifestyle patterns vary even more
so. What works best in this great rich variability may ~nvolve
management of any or all steps from our values through
source reduction to final treatment methods. Installation of a
few low flush toilets in a community may avoid the need for a
wh9le central sewe,r system. Adding a grease trap may be wiser
and cheaper than replacing clogged leach lines. Maintenance
and pumping may be a cheaper alternative to repl~cing failed
septic systems . Keeping kitchen grease out of the drain lines
can be a much more sensible and economical approach than
dealing with it once it is there clogging pipes and soils. Peter
Warshall suggests th.a t you simply -don't let the grease get into
the plumbing-'wash dishes in a plastic basin and throw the
washwater out of doors. Even more simply, use greasy foods or
cooking techniques less often. Avoid the problems.

GREYWATERTREATMENT
Removal of toilet wastes and kitchen garbage from household
wastewater and s.e parate treatment of them by composting
dramatically lessens the need for treatment of the remaining
wastewater (or greywater, as it looks and is frequently called).
Dry toilets and other water-conserving measures· also significantly reduce (by two-thirds) the volume of water to be
treated. Such actions together can lower.household wastewater

Decem~er
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WASTING WATER

treatment needs below the thresh~ld where expensive contractor-installed septic and drainfield or sewer systems are necessary to where simple owner-installed and -maintained treatment ·
systems are adequate. Such systems may cost $50-$100 or lessonly 5 to 10 percent of the cost of a septic/leach system, and
only one percent of what a sewer installation would cost.
Simple on-site greywater treatment is necessary to realize
the full benefits that dry toilets present as an alternative to
central sewage treatment. Together, they possess the following
advantages:
.·
'
• On-site systems can cost only a fracti.on of central systems
and lessen the massive financial burden central systems place
on individuals and .communities.
•They avoid the land "development" push resulting from
central sewer installations.
• Water is typically returned to the local water table by dispersed release of the wastewaters in small doses . · .
• No final effluent disposal problem is created as with the
large plant.
• The estimated 'cost benefit with dry toilets is that of a water
economy of 45 percent, or 4,000 to 6,000 gallons per person/
year:
• With the water economy of dry toilets, a lot of land and
therefore many building sites Would become available where
either .water is in too short supply for conventional use of
flush toilets or wastewater is difficult to dispose of because
the size of the lot or soil characteristics prevent adequate
drainfield installation.
• The proper maintenance and repair of on-site systems upgrade~, rather than abandons , an investment in on-site sewage
systems already ~ade by pre-existing housing- estimated as
16-20 million homes at $1,000, or 16-20 billion dollars in the
U.S..

-

The disadvantages of such on-site treatment systems are
less concrete, and more a question of lack of experience with
them or adequate standards for their use : ·
•Management systems for decentralized on-site installations
are not well developed.
• On-site systems commonly leave so much to the discretion of
the operator, especially for the ultimate waste and wastewater
disposal, ,that regulatory agencies _view control as difficult if
not impossible .

• The legal basis for right of entry on private property for
regulatory inspection of these systems has not been clearly
·
established.
• The actual standards for construction of on-site systems va~y
enormously, have a poor record for compliance, and have so
often contributed to their failure record that on-site systems
are accepted with difficulty by regulatory agencies, and have
been bypassed in favor of replacement by central treatment
plants (although the actual performance record of central
treatment plants is much worse than assumed by those same
regulatory agencies).
•Although the presence of disease agents in human waste has
been well documented, the health risk associated with on-site
systems has had no modern-day evaluation.

Treatment necessary for greywater depends on volume,
degree of pollution of the water, and intended reuse. The main
treatment problems are :
• Breaking down food wastes without offensive odors or
attracting flies, rats, or other creatures that may cause nuisance
or health problems.
• Soil clogging that prevents necessary absorption of water
into the ground..
• Care and maintenance of the treatnient facilities to ensure
continued effective operation.
• Additionally, where human contact in reuse of the greywater
is involved, or where discharge of the greywater may affect
the health of others via contamination of groundwater,
streams or rivers, the reduction of possible human disease
organisms to safe levels is necessary.
Separate treatment of toilet wastes and .greywater and
demand for surface reuse of greywater is relatively new and ·
almost no health standards have been set for discharge of greywater. Actual health hazards are extremely difficult to determine, and the main difficulty of setting standards for greywater
is to avoid arbitrary and unrealistic standards. Rural and
single-family use of separate greywater treatment probably
should require less stringent control than urban use, as they
are to large degree self-quarantined by ·geography ·and present
much lower health hazards. Water quality statistics usually
make a point of the higher pollution level per volume where
dry toilets and other water conservation measures have been
taken, while ignoring that there may be a lower TOTAL of
pollutants released from the house . There may be a valid case
also for allowing higher concentrations of pollutants in wastewater from low-discharge households than in larger wasteflows,
as the total pollutants are much less and more likely to be
within what the soil, air, and plants can absorb, transform and
make use of without harm or further treatment.
The OAT report contains an excellent overview of greywater chemical and biological quality and details for treatment and reuse of greywater. Get a copy if you plan to install
a separate greywater system.
- TB
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Low-Flow Wastewater
No meaningful standards have been developed yet for the
quality of water released from greywater treatment. The
following elements have been designed for or used in lowdischarge households, and can m'ostly be duplicated or used
in sequence for more complete treatment or to handle larger
volumes. Use the common-sense approach- start with nothing
and add piece by piece until you get the water quality you
need. Suburban America generates 25 to 60 gallons of greywater per person per day- an average of 30 gallons. That can
be much less. Ten gallons per person per day is a reasonable
estimate where water conservation practices are followed. Use
the Rules of Thumb and Nose to figure what you need. Let
us know of other better designs, or bow these work/don't
work for you. -TB
·

G-~EYWATfR INLET

Sand filters give excellent BOD removal (removing the
Biological Demand for Oxygen by bacteria that break organic
matter down into simpler compounds), and also pathogen
control. Allow one square foot of surface for every six to
~ight gallons of ,w ater flow per day-a 5 5-gallon drum will
treat 2 5-5 0 gallon·s per day. A 3 o~inch depth of sand is adequate. Sand filters fail if continually saturated, so need cover
in rainy weather and perform better if alternated filters are
used.' Occasional backwashing with clear water and removal of
top inch or two of s.a nd is needed. See VITA Village Technology Handbook for more details.

A simple system has been proposed by septic tank consultant
Tim Winneberger for treating small volum~s of wastewater that
has few suspended solids. The settling tank is a 3 0-gallon
plastic garbage can with lid, used to trap grease or other float~
ables that would clog seepage pit. The check tank is a fivegallon plastic bucket with lid . The pipes are one-inch plastic.
Where high ground water isn't a problem, the settling tank can
be surrounded by rocks which allow water to seep into the
ground as illustrated. With high groundwater, the effluent pipe
and rock fill are omitted and wastewater piped to a regular
leaching line near the ground surface. When you check the
check tank and find grease or other floatables, it's time to
empty the settling tank and bury the contents. The three- or
four-inch observation pipe is notched or has holes in the side
so the water level in the seepage pit can be checked and seen
if it is overloaded. If so, a leach line can be added where
arrow says "to field ." See ?AT Report for more details.

Most ·health officials still see red at the mention of direct .
surface application of greywater, though in drought areas they
have conveniently looked the other way. No modern testing ,
seems to have been done to determine what, if any, real health
hazards exist when soil is used as the simplest natural veatment for nutrient removal and pathogen destruction. Farallones
Urban House has been using an elegantly simple method for
some time now. Both urine and greywater are drained to a 5 5gallon drum, where the urine. is diluted by the greywater and
its nitrogen content used to balance the fertilizer value of the.·
phosphorous in the greywater from soaps. A garden hose
distributes the water to desired areas of the garden, where a
cloth bag tied to the end of the hose retains large pa,rticles and
prevents soil erosion. The bag should be washed or changed
weekly. See the Farallones Greywater Reports for more
details.

-

-
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RESOURCES
Rural Wastewater Disposal Alternatives, Sept., 197 7, free from:
State Water Resources Conttol Board
P.O. Box 100
, Sacramento,' CA 95801 ·
This is th e OAT report. It's a bargain-free, too! THE best
resource currently available on on-site sewage, compost toilets,
greywater, current research, legislation, on-site management,
educational programs- you name it. For the price, you get
thrown in pit ·privy , Farallones privy, and drum privy plans
and designs for several greywater systems. Highly recommended for anyone interested in real alternatives to central
sewers.
Grey Water Use in the Home Garden, 1977. 25f/ from:
Farallones Urban House
1516 Fifth Street
Berkeley, CA 94 710
A brief but concise booklet packed with practical answers to
questions about possible hazards of greywater use in gardens
and best methods for its use. Expansion of material excerpted
in RAIN (April, 1977). A technical bulletin will be available
next spring covering plumbing modifications and practical
techniques for reusing wastewater.
Above Ground Vse of Greywater, ($2); Drum P~ivy Guidelines, ($1.25), from:
·
Peter Warshall
Box 42, Elm Road
Bolinas, CA 94924
The bureaucratic hurdles tQe OAT report had to go through
held it up for six months, and there was some question if
important parts would be omitted. Peter went ahead and
revised his two papers and made them available separately .
They're excellent summaries of the state of the art in both
areas, with more ilh.;1strations than the OAT report. Thanks,
Peter.
1

The United Stand folks in Northern California have put
togeth_e r a number of low-flow greywater designs from the
experiences in those parts. These two designs, made from
(you guesseq it) tar-covered 5 5-gallon drums treat 20 to 5 0
gallons of greywater per day. The mini-septic tank is really a
' fancier, 100-gallon sedimentation tank. The economy model
design shown for a leach lin e uses a "V" made from lx6 redwood or cedar instead of plastic or tile pipe. Rule of thumb is
one or one-and-one-half fe et of leach line for every gallon of
water disposed of per d'ay. If you need more , add more. See
United Stand Privy Booklet for more details.

Small Scale Waste Management Project, Publications available
from:
1 Agriculture Hall
University of Wisconsin
Madison, WI 53706
Detailed technical studies of bacterial and viral contents of
wastewater, soil clogging, nutrient removal by soils, etc. Write
for full publications lisn. Recent papers by Robert Siegrist (see
Journ al of Envir_on m ental Health, July-Aug. 1977) conclude
that elimination of th e garbage grinder and toilet wastes could
yield simplified wastewater treatment including surfac·e disposal
and possibly outside reuse of the greywater as well as conserve
water and return nutrients to th e soil.
\

When you're on a sewer and reusing th e greywater by
choice , thisJittle plumbing hookup from the ·Farallones House
is useful. When the valve is closed , all sewage goes directly into
the sewer. When it's open, all drains into the greywater holding
ta:nk unless it is full, in which case the water backs up and
flows out the sewer. No toilets, please!
- TB

Manual' of Greywater Treatment Practice, J. T. Winneberger,
1974, $10 from:
Ann Arbor Science Publishers, Inc. ·
P.O. Box 1425
Ann Arbor, MI 48106
and
Septic Tank Practices, Peter Warshall, 1976, $3 from:
Box 42, Elm Road
Bolinas, CA 94924
We've reviewed both these resources before (Rainbook, p. 194)
. but both are valuable resources for any on-site sewage treatment design. Warshall focus es on small and simple systems,
Winneberger on polh,ition content of greywa.t er and solid
engineering data for typical hou's chold application .
~

~
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It 's easy to get wrapped up in the ingenuity and the "presence"
of machinery and forget that focussed energy, self-discipline,
community action, determination and good will can work
wonders that no technology can accomplish . This chronicle
the Zen Center sent us of their successful defense of the
Tassajara Zen Mountain Center in the midst of the grea.t Big
Sur fire this summer gave us a good reminder. These folks
work wonders with people-energy on all levels. They also
need financial help to recover from the $100,000 cost of
fighting the fire. If you can help, send a do.n ation to the
Tassajara Fire Fund, Zen Center, 300 Page St., San Francisco, >
CA 94102. - TB

The Tassajara Fire
Saturday, August 6
5: 30 p. m. Roshi receives a call from the Assistant Fire Boss,
who says the fire has escaped at Arroyo Seco, ."slopped over"
onto the north side of Tassajara Creek, and burned 1,000

ON LISTS, GUIDES AND
RESOURCE DIRECTORIES
After doing RAIN and Rainbook for
the past couple of years, I know h~w
difficult it is to put together a resource
listing that is useful to people. To me
there are several signposts that now determine what makes me look twice
(much less keep) any of the many attempts that come ·into the purple mail>box at 2270 N.W. lrvit?g.

-

acres in 50 minutes directly toward Tassajara. He says we have
to evacuate immediately and give up Tassajara. Baker-roshi
says he himself is convinced that with the "blacklined"
(burned out) area behind Tassajara there is now no danger of
the oxygen burning out of the valley· and that the blacklined
area is now a sufficient safety zone in case the fire comes into
Tassajara too rapidly to handle. Sow~ elect to stay in Tassajara and fight the fire, not evacuate. The Fire Boss says all
right:
7: 00 p. m. BakeNoshi asks the USFS to send in at least one
ranger, if possible Bob Crew, to advise us on the backfiring.

First, I look for descriptions. If there
is no attempt to evaluate and describe
a group or a publication, the list isn't
much good to me except as a mailing
list once I've checked to see if there are
any books or groups I haven't heard of.
lt''s hard to imagine how it can be of
any use at all to a beginner. "Where on
earth do I start?" she says, scratching
her head.
A lot of people worry about putting
their own value judgments down. Bl,lt if
you don't tllke ~he plunge there's just
no way to know what's worth getting

into and what is best left alone. I always
check the opinions on a few of my own
favorites when a new list comes .my
way. If they pan my idols and praise
my most hated things, then I know how
to judge their ?Pinions on resources
that are unfamiliar to me. It doesn't
matter if you disagree, but it really
helps to have ·some sort of handle to
hang their value judgments on.

Second, I look for humor and a
personalized approach : It is very important to put material into a form that
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Shortly thereafter a California Division of Forestry (CDF)
truck comes iri to evaluate our position. There has been a plan
to send ih a tanker, but the CDF people think we can handle
the fire ourselves without a tanker. At Jamesburg more handtools, hoses, goggles, helmets, headlamps, eyewash, etc . are
still arriving from San Francisco and being sent into Tassajara. One of the Forest Service people comes to talk to us at
Jamesburg and we see written on the back of his map :
"Tassajara-well d~sciplined, good liaison, calm."

Sunday, August 7
2: 00 a. m. 13 people arrive at Jam es burg fro in San Francisco.
They bring more gas for the pumps, sleep for about an hour,
and le.ave for Tassajara about 3: 15. Dr. Wenner kindly has left
his prac.:tice for three days to join us at Tassajara during the
fire so that in case of injury we ' can have immediate access to
expert help regardless of the condition of the road out of
Tassajara..
·
9:00 a.m. Bob Crew, to our great relief, arr:ives at Tassajara.
His truck driver is Sandy Sanderson. With Bob we study the
whole defense system of. Tassajara. He has us cut scratch lines
high up on the hills around th~ trees, herb gardens, and hillsides that we most want to-save. ·Backfiring would be done
from these lines, and if the fire and winds do not effectively
draw our backfire up the hill, we wou1d start another fire
from the bottom of the hill below our scratchlin_es so that
it would be drawn into the upper fire's. dr:aft and would then
push both fires up toward the main fire comin,g down the
mountain. Bob Crew gives detailed instru'ctions on safety procedures including evacuation to the alrea:dy established blackline area south of the creek. We complete the majority of this
work by evening. Bob is a wonderful, courageous person and
a great firefigh. ter.
Monday, August 8
.
Midmorning: Four Forest Service cleanup crews of 20 people
each come into Tassajara on their way up the stream to control the backfire slopovers. But the fire gets away from .them
both upstream and downstream, so in the afternbon they return to Tassajara to wait until radio contact can be established
with the USFS about where they are needed most. Now we all
wait for the arrival of the fire which we can see coming in at
us from three directions at once.
Tuesday, August .9
.
10: 00 a. m. ·Orders come through for the three Indian crews,
Magdalena and Santa Domingo Pueblo No. 1 and No. 2, to
leave. They hike downstream. One crew called Penasco No . 3
is left at Tassajara under Don Jordan and J. J. Dominguez, to
act as a backup crew for us during the initial backfiring.
(Later in the fire J. J. has part of his ear burnetj off and his
crew have .the packs burned off their backs. Th ey have to get

leads to its effective use as information.
Just reprinting a group's blurb on themselves is so boring I can never get past
the first few. Graphics or at least an
eye-pleasing layout is a plus too, as far ·
as I'm concerned. Just straight infor,mation to ~11 but the most addicted
info-freak is hard on the eyes and the
head.
Third, I look for accuracy. There are
always going to be a few mistakes.
Names change, people move around,
typesetters' fingers and proofreaders'
eyes get crossed. But constant almost-

under their plastic reflective sheets to capture some air and let
the fire pass over them:.) People are now calling us the Tassajara Cool Shots., Eventually we became the Tassajara Long
Shots. During one of the instructional meetings led by Bob
Crew and Ted Marshall, our fire boss, about how to cut line,
use a shovel,· and so forth, Bob's driver Sandy Sanderson suddenly stands up and recites a long ·poem of his own about the
cosmic and molecular significance of our most simple actions.
Our spirit is up and ready for the fire. We continue Waiting.
Hank Weston, one of the two CDF main fire bosses who
had visited Tassajara the day before, reports to Jamesburg that
Tassajara is adequately prepared.
Evening: We spot the fire coming over the ridge's south of
Tassajara. We divide into four fire crews under separate crew
· bosses and divide Tassajara into four areas: downstream by
the barn~, lower garden and cabins; upper garden, cabins and
shop; propane tanks and gate house; central area from the
zendo and hill cabins, store rooms, baths, upstream. A fifth,
office and logistical crew, keeps careful accounts of where
~ach person is, awake or asleep. And, of course, there is the
around-the-clock kitchen crew.
{· 00 p. m. The fire appears in a sudden burst_ over Flag Rock.
As we all look in relief to finally see the enemy, Bob Crew,
through wisdom or chance, looks the other way and sees, a
dark column of smoke near the baths. We run over and find 'a
burning log has slid down the hill and lit brush and grass all
around one side of the bath. With shovels and hose we put out
the first fire at Tassajara itself. A lookout from our own helispot upstream comes into camp to tell us the fire is also
coming over the ridge upstream and onto the hogback. We
watch the flames and wait.
3 :30 p.m. When the fire is burning strongly on the hogback'
and above the hill cabins, we start the backfires. Bob Crew
suggests that Baker-roshi light the first backfire, and he lights
small fires every lO·or 15 feet with the fuses : Within a few
minutes the whole hill is aflame and creates its own wind
strongly flap.ping our clothing toward the fire. A crew i~ left
there to prevent slopovers and Baker-roshi and Bob Cre,w
light fires from high up on the west .hill across from the shops
along our fireline down the road at a point just beyond the
gate. Our backfire burns up the entire vertical pasture to the
· main fire. Then Bob Crew and Ted Marshall start backfiring
on th~ same hill in the other direction, up and around the hill .
cabins where we fight the hardest against ·w inds generated by
the fires swirling around in that c.oncave section of the hill. ·
But with several hoses and many shovels the fire is contained
beyond the scratchliries. Fire on the two faces of Flag Rock,
above .the propane tanks and gate and above the cabins and
lower garden, is edging down the hill but backburning itself
out as it goes-hot material dropping down the hill and then
burning back up the hill. With the coolness of evening the
fire on Flag Rock subsides slowly and beautifully .

but-not-quite-right names or too many
addresses that are two or three years
old put the reliability of the whole
thing up to question .
These are certainly not hard and
fast rules - and there definitely is some
value in a collection of resources that
can serve as a mailing list. But I know
how much work went into even a poorly put-together list, and it seems a
shame not to have taken the very little
bit more effort to make it truly worth
everybody's time and effort. - LdeM
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Pouring Money Down the
Both Amory" Lovins and Charles Komanoff have done yeoman
work in calmly showing nuclear-electric power to be uneconomic, unnecessary and undesirable, rather like the little boy
at the parade who spoke the truth about the Emperor having
no clothes, but they do it with ample references to the literature in support of cogent arguments.
Amory's most recent useful item is "Epitaph for an Industry," a lovely piece on how the nuclear dinosaur is dying,
and why we should hasten its demise, in the Nov. '77 issue of
Not Man Apart. A complete version of his testimony on the
same date to the same -congressional subcpmmittee as Komanoff is available from "Nuclear Blowdown," c!o NMA,
124 Spear St., .San Francisco, CA 94105.
Chuck. is best known so far, and thanked by anti-nuclear
intervenors, for his two very useful analyses of nuclear/coal
economics and reliability, Power Plant Performance (1976)
and Nuclear Plant Performance Update (1977). These technically-tight yet understandable handbooks are available from
the Council on Economic Priorities, 84 Fifth Ave., New York,
NY J.0011.
What you'll read below is his most recent analysis, done
September 21, 1977, for the U.S. House of Representatives
Subcommittee on Environment, Energy and Natural Resources, ,
which asked him 't o testify as an expert on nuclear power
costs.
Charles, and Edward Kahn of the Lawrence Berkeley Laboratory, are now working on wind-electric capacity factors and
economics for the next revisions of Performance and Update,
an idea which I suggested in the spring of 1977 would be extremely valuable to intervenors and their technical consultants
in the many windy ,areas of the nation where power companies are still trying to .sell us the "peaceful" atom. If we
can't stop the utilities from building power plants, then at the
very least those new plants should be wind and solar rather
than nuclear or coal. Please write to Chuck at Komanoff
En~rgy Associates, 545 Madison Ave., 9th Floor, New York,
NY 10022, if you've got wind energy costs, reliability and
capacity factor data to share. It'll help all of us out a lot.
Thanks very much. - L]

NOTES TO TEXT
1. The calculation and supporting assumptions are in C. Komanoff,
Rebuttal Testimony in Behalf of the County of Suffolk, In the Matter
of Long Island Lighting Company, Jamesport Nuclear Power Station,
Units 1 and 2, Case 80003, before the New York State Board on Electric Generation Siting and the Environmen~. August 30, 1977 . Assumptions are: nuclear equivalent forced outage rate (EFOR) of 22.3

THECOSTSOFNUCLEARPOWER
The economics of nuclear powen are bad and getting worse. In
my judgment, no utility executive with an accurate perception
of the costs of nuclear power and a sincere desire to minimize
customer costs would propose ordering a new nuclear plant,
with the possible exception of utilities in New England.
Nuclear plants cost too much t'o build, relative to coal plants;
and more unreliable and erratic in performance than coal
plants; and are available only in large unit sizes unsuited to
even the largest U.S. power gri9s.
These problems more than cancel nudear plants' fuel c;ost·
advantage over coal-fired facilities. On an overall life-cycle
cost basis, I believe that electricity from new nuclear plants
will cost 22 percent more than electricity from new coal plants,
averaged over the seven regions of the country. By region,
nuclear's cost disadvantage ranges from 1 percent in the
Northeast to 49 percent in the Mountain states and Pacific
Northwest, as seen in Table 1 :

percent, on-peak scheduled outage rate (SOR) of 6 percent; coal EFOR
of 14.9 percent and on-peak SOR of 3 percent. Of the 22 percent difference in capacity required (1800 Mw vs. 2300 Mw), 13 percent results from different outage rates and 9 percent from different unit
sizes. The methodology was developed by E. P. Kahn, Lawrence Berkeley ·Laboratory, Te stimony before the New jersey Board of Public
Utility Commissioners, Construction Hearings Dqcket No. 7 62-194,
1977.
2. I.C. Bupp et al, Trends in Light Water Capital Costs in the United
States: Causes arid Consequences. Center for Policy Alternatives, MIT,
CPA 74-~, December 18, 1974, and several. follow-up reports.by Bupp .
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Nuclear Rathole
NUCLEAR AND COAL COST VARIABLES:
A BRIEF DISCUSSION

Table 1: Excess Cost of Nuclear Power Relative to
Coal Power, Estimated for New Plants
Installed in 198 5, per kwh
Region

Northeast
East North Central
South Atlantic
South Central
West North Central
Mountain & Pacific NW
California

Cost (in cents per kwh)
Coal
Nuclear

5.5¢
4.6
4.6
4 .2
4.3
3 .6
4.5

5.6¢
5.4
5.2
5.2
5.4
5 .4
5.6

Excess
Nuclear Cost

1%
18
11
23
25
49
25

Note : Breakdown of costs and geographical definitions
are provided in Table 2, which is available from Komanoff Energy Associates at their address above. Percentages in last column were computed prior to rounding
cost figures.

Unfortunately, many people among the electric utilities,
reactor manufacturers and federal energy agencies have not yet
gotten the message of Table 1. They are blinded by the occasional reactor that meets its targeted capital cost or the rare
plant that operates at or close to its design capacity. They fail
to see that the golden age of nuclear economics-the period
from roughly 1968 to 197 5, when reactors were cheap to
buy, cheaper still to run, and sometimes reliable to operateis over.
Comparing mid-1980s-installation reactors with 1968197 5-installation reactors, capital costs and fuel costs have
tripled (in constant dollars), and reactor performance is likely
to fall as large, unwieldy reactors replace the smaller, less
complex units which are easier to run. Coal costs have risen
too, significantly, but not nearly as much as nuclear.
Overall, I agree with Lovins and others who point to conservation and cogeneration as more effective investments than
new central-station power plants, but if we are to have such
plants, coal appears to be the more economic choice.
The figures in Table 1 are not precise-they cannot be, in
view of the uncertainties in coal, and especially nuclear costsbut they are probably good guesses of average power plant
costs in particular regions. I offer them from the perspective
of three years of full-time study of nuclear and coal generating
costs, undertaken for the Council on Economic Priorities and
as a consultant to the U.S. Congress and government agencies
in seven states (New York, New Jersey, Connecticut, Wisconsin, Kentucky, New Mexico and California) .

3. Newsday, "Nuclear Power Plant Cost Soars," by Mitchell Freedman,
September 2, 1977, p. 6 .
4. U.S. Atomic Energy Commission, Power Plant Capital Costs : Current Trends and Sensitivity to Economic Parameters, WASH-1345,
October 1974. This report projects a 1981 capital cost of $571 per
kw for twin 1150-Mw nuclear units at an average U.S. site. Adding 5
percent for single-unit station, adding 11.4 percent for ~maller Shoreham size using the AEC/ERDA 0.68-power nuclear scalmg formula,
adding 5 percent for Northeast U.S., and deducting 6 percent for 1980
installation, the AEC figure of $571 per kw converts to a Shoreham
estimate of $662 per kw.

1. Unit Sizes: The nuclear plants in my cost analysis are 1150megawatt units. This and slightly larger units are virtually the
only size reactors available from U.S. vendors. In contrast, the
typical reactor installed in 1970 was 600 Mw, and in 1974 800
Mw. Nuclear stations now under construction typically consist
of two 1150-Mw units spaced a year or two apart, totalling
2300 megawatts.
Coal plants are available in virtually any size, from 50 Mw
to over 1000 Mw. Bigger plants appear to cost somewhat less
per kilowatt, but are less reliable. My analysis assumes 600-Mw
coal units, which can be installed with from one to four units
at the same site.
2. System Reliability Parity: Utility cost planners compare alternatives with equal amounts of megawatts. Thus, "the alternative" to 2300 Mw of nuclear capacity is considered to be
2300 Mw of coal capacity. This is fallacious. Expansion of a
typical utility system by 1800 Mw of coal capacity (three
690-Mw units) would achieve the same overall system reliability as would result from expansion by 2300 Mw of nuclear
capacity (two 1150-Mw units).
This is the result of a precise calculation which takes into
account the effect of the sizes and reliabilities of individual
generating units on the required amount of reserve capacity .1
The amount of required reserve decreases when units are
smaller, since the number of separate plant failures necessary
to exhaust the available reserve increases as unit sizes decrease.
Moreover, the smaller coal units are individually more reliable
than the larger nuclear units. The result is that 1800 Mw
installed in three coal units is the reliability equivalent of
2300 Mw of nuclear in two units. These are the stations compared in my analysis.
3. Capital Costs: The definitive Harvard-MIT study of power
plant construction costs found that nuclear costs, already
higher than coal's in 1971, were increasing two to three times
faster than coal costs for reactors completed and under construction during 1971-1981.2 Nuclear plants not only require
more material and labor than equivalent coal plants-they are
subject to greater regulatory-mandated design changes, require
more potentially scarce specialized labor, and consume more
expensive engineering talent.

5. Nuclear cost based on general literature survey. Coal cost assumes
coal units costing 70 percent as much as twin nuclear units at 1150Mw, adding 16.1 percent to coal unit cost for their 600-Mw size using
the AEC/ERDA 0 .77-power coal scaling formula, and deducting 2-1/2
percent for duplication of third coal unit. 70 percent coal-nuclear c?st
ratio is less than AEC's 82 percent (WASH-1345) but more than ratio
from extrapolating Bupp's regressions to mid-1980s.
6 . C. Komanoff, Power Plant Performance : Nuclear and Coal Capacity
Factors and Economics, November 1976, and C. Komanoff and N. A.
Boxer, Nuclear Plant Performance Update, May 1977, both from
Council on Economic Priorities, New York, NY.

Page 12 RAIN December 1977

Reactor costs are still exceeding utilities' upwardly revised
estimates. A case in point is the Long Island Lighting Company's Shoreham reactor. Shoreham received its AEC construction permit in early 1973, thus seeming to clear the way
for speedy construction by 1978. Yet almost annually, Lilco
pushes back the projected completion date and pushes up the
estimated cost. The next revision, due November 1 according
to a recent article in Newsday,3 will increase last year's estimate of $969 million (for May 1979 completion) by 20 percent (for fall 1980 finish). The resulting $1416 per installed
kw cost (based on the plant's 821 Mw capacity) will make
Shoreham the most expensive co~mercial power plant ever
buih. For comparison, the last (and still current) AEC capital
cost study projected $662/kw for plants of Shoreham's size4
-less than half the cost now projected .
Shoreham looks to be an extreme case, but the cost-overrun
disease is real. In big round numbers, $1200/kw for twin
nuclear 1150-Mw units, and $950/kw for 600-Mw coal units
with scrubbers, look like reasonable national averages for
1985.5 Northeast plants would cost 5 percent more, South
Atlantic and South Central plants 5 percent less, due to labor
cost variation; California plants would cost 5 percent more
due to stricter safety and environmental standards.
4. Fixed Charge Rate: This refers to the cost of capital, local
taxes and federal taxes which determine the annual "fixed
charges" the utility pays as a percentage of plant capital costs.
Taxes are usually marginally less for nuclear than coal, due
principally to accelerated depreciation permitted for nuclear,
but nuclear marginal cost of capital may be considerably
higher due to greater financing requirement and greater perceived risk. A reasonable assumption is 16 percent fixed charge
rate, for both nuclear and coal (about 11 percent cost of capital and 5 percent taxes).
5. Capacity Factor: A power plant's actual kilowatt-hour
production as a percentage of its maximum possible output,
based on design capacity, is its capacity factor. A 7 5 percent
capacity factor means a plant operating at full capacity 75
percent of the time (and shut down otherwise) or operating
at 7 5 percent of capacity all of the time, or some combination.
Utilities seek to maximize capacity factors of new nuclear and
coal plants, especially nuclear, to minimize fixed costs per
unit of output.

Utilities and the Nuclear Regulatory Commission staff
facilely assume equal coal and nuclear capacity factors in
their economic analyses , previously assuming 80 percent, now
75 percent or 70 percent, or, in a few cases, 65 percent. Yet
plant reliability is a greater problem for nuclear units, especially with new ones sized twice as large as coal units. All
power plants, especially nuclear, suffer more frequent and
longer breakdowns at larger sizes. Radiation and safety considerations often limit reactor output and complicate repairs.
Through 1976, nuclear plants have averaged 64 percent capacity factor at units under 800 Mw, but only 50 percent at
units over 800 Mw.
Capacity factors vary widely for existing plants, especially
nuclear, and will likely do so for new units. I think 55 percent
is a reasonable average capacity factor to project for 1150-Mw
nuclear units, and 70 percent for 600-Mw coal units with
scrubbers.
These projections are based on my two-year study of nuclear and coal power plant capacity factors and reliability, the
original data base of which was bought by the Federal Energy
Administration. That study cut through utility and FEA/
ERDA rhetoric to demonstrate that: capacity factors fall as
plant size rises, especially for nuclear; aging improves capacity
factors for coal (up to age 10) but for only one of the two U.S.
nuclear plant designs; "duplicate" coal units have higher capacity factors, but duplicate nuclear units perform no better
than other nuclear units; coal capacity factors rise as coal
sulfur content falls, etc.6

7. Coal capacity factors of 69 percent in Central States, 71 percent
in Atlantic States and 7 3 percent in West are based on 197 5 average
sulfur content of coals burned in regions (2.5 percent, under 2 percent
and under 1 percent, respectively), from Reference 10.

Driscoll, July 22, 197 6, MIT Summer Course, "Principles of Nuclear
Fuel and Power Management."

8. Nucleonics Week, July 21, 1977, p. 1.
9. 1.1¢/kwh nuclear fuel cost assumes $60/lb. uranium, $120-$140/
SWU enrichment, no recycle, and only a 5 percent penalty for below
design heat rate and burn up. Model used is from "1984 Steady-State
Fuel Cycle Cost for PWR," Exhibit 10 in lecture by Prof. Michael

10. Federal Power Commission, Annual Summary of Cost and Quality
of Steam-Electric Plant Fuels, 1975, May 1976.

11. See J. Papamarcos, "Stack Gas Cleanup," Power Engineering, June
1977.
12. E. Kessig, Testimony for New York Power Pool, NY PSC Case
26974, Comparative Economics of Nuclear and Fossil Generation,
December 1976. Kessig's costs are $20.4 million per year for twin
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The correlations are richer than this summary suggesrs.
Based on them, 1150-Mw nuclear units should have 50 percent
capacity factors, but a 5 percent allowance for design and
operating improvements seems reasonable, giving 5 5 percent.
For coal, the correlations yield 70 percent for 600-Mw units
burning 2 percent-sulfur (medium-grade) coal with scrubbers.7
No addition is made for this figure, despite potential improvements.
A nuclear plant with a 5 5 percent capacity factor makes
electricity at a 22-29 percent higher cost than at the industryassumed 70-7 5 percent capacity factor. Through 1976, only
6 of the 48 commercial U.S. reactors were averaging 70 percent or better capacity factor, as seen in capacity factor tables
from Reference 6, attached to testimony. Utility insistence
that all nuclear plants will run at the high capacity factors
achieved by just a few units is a major factor in overstating
the economics of nuclear power.
6. Fuel Costs: This is the area where nuclear has an edge over
coal (outside of the Mountain states), but the advantage has
been diminishing as an accurate appraisal emerges of the
nuclear fuel cycle. Nucleonics Week reported recently that
U.S. uranium sellers are not accepting current high utility
bids for as much as $45 per pound in 1977 dollars, i.e., with
escalation, vs. $8/lb. only three years ago.8 Uranium now accounts for over half of nuclear fuel cycle costs. Meanwhile,
plutonium recycle is politically dead, and nuclear fuel produces significantly fewer kwh's than utilities project for new
plants, due to premature refueling forced by fuel failure and
erratic plant performance, and to poorer than anticipated
thermal performance. A 1985 nuclear fuel cost of 1.1¢ per
kwh is supported in the notes.9
Coal mine and transportation costs are sensitive to mining
region and plant site. The nuclear fuel cost of 1.1¢/kwh projected for 198 5 is equivalent to Eastern (high-grade) coal at
$27.50/ton, Midwest (medium-grade) coal at $25/ton and
Western (low-grade) coal at $19.50/ton . Current coal prices
are generally within the range of these figures (lower in the
West), but coal prices will of course rise between now and
1985.
For estimating 1985 coal prices in this analysis, I have
taken average delivered coal costs by region for 197 5 (last
year of FPC data available),10 increased this ~y 25 percent
for a one-time increase attributable to new mme costs (50
percent in West North Central and 7 5 p~rcent. in ~ountain
States, due to anticipated state and Indian stnp-mme severance taxes and royalties), and escalated by 6 percent per
year through 1980 and 5 percent per year through 1985 . California costs assume mining in Mountain States plus $13/ton
transportation in 1985 (8500 BTU/lb. coal).
A life-cycle cost analysis should incorporate the effect of
post-1985 fuel cost escalation. Equal escalation rates for
nuclear and coal fuel would imply a widening of the 1985
nuclear fuel cost advantage (except in the Mountain States,
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where coal is projected cheaper). However, I believe nuclear
fuel is likely to suffer greater escalation, due to the smaller
size of uranium reserves (relative to coal) and the politicization of the nuclear fuel cycle, which increases uncertainty,
adding to the market power of suppliers. Exclusion of post1985 fuel cost escalation from this analysis, for simplicity,
probably works to the advantage of nuclear costs, except in
the Northeast, where the 1985 nuclear fuel cost advantage is
very large ( 1.6¢/kwh) and likely to widen slightly.
7. Operating and Maintenance Costs: O&M costs include all
non-fuel operating expenses: water treatment, ash and sludge
disposal and limestone feed for coal scrubbers, nuclear radwaste treatment, maintenance and repair, spare parts inventory, etc. They typically account for only about 5 percent of
all annualized costs, though some analysts have attempted to
attribute coal scrubbing O&M costs 3-4 times nuclear O&M.
Actual experience with coal scrubbers, such as at the Kansas
City Power & Light La Cygne station,11 suggests only modestly greater per kw O&M costs for coal, despite scrubbers, than
for nuclear. My costs here use a detailed analysis by the New
York Power Pool, 12 and assume 5 5 percent capacity factor
for nuclear, 69-7 3 percent for coal, depending on coal grade.
8. Costs Excluded from the Analysis: In brief, this analysis
makes no provision for potentially expensive reactor decommissioning following useful life; assumes equal lives for nuclear and coal plants despite evidence of reactor performance
deterioration in the few reactors older than age ten; and
includes only a small allowance for nuclear waste disposal
(about 0.15¢/kwh in 1985) which may substantially understate actual costs. These omissions, made because the ultimate costs are unknowable at present, improve the appearance
of nuclear economics.
- Charles Komanoff

.................................................................................--..w
1260-Mw nuclear units in 197 6 dollars, assuming 65 percent capacity
factor. Variable costs, accounting for about 8. 7 percent of total, are
prorated downward for 55 percent capacity factor. All costs are reduced by 6 percent for 1150-Mw size, using AEC/ERDA scaling rule.
Costs are then escalated at 6 percent per year to 1985. Coal costs are
given as $25.9 million per year for three 840-Mw coal units with
scrubbers (3 percent-sulfur coal), also 197 6 and 65 percent capacity
factor. Limestone costs are 34 percent of total, other variable costs
are 5 percent, and fixed costs are 61 percent. Limestone costs are
linearly proportional to sulfur content per btu, and so have been prorated commensurate with roughly 2-1/2 percent-sulfur coal (corrected

for btu differences from Kessig's assumed 3 percent-sulfur coal) in all
"Central" regions, 2 percent in Northeast and South Atlantic, and
1 percent in West. All variable costs including limestone were then
prorated for 69-7 3 percent capacity factor from Kessig's 65 percent.
Finally, all coal O&M costs were reduced 22.8 percent based on three
600-Mw instead of 840-Mw units, using AEC/ERDA scaling ratio, and
.
then escalated 6 percent per year to 1985.
Regional differences were ignored in O&M calculations due to small
dollar quantities involved, though Kessig's New York-based limestone
costs may be high for other regions, and other O&M costs may be
higher as well.
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The Unsettling of America: Culture and Agriculture, Wendell
Berry, 1977, $9.95 from:
Sierra Club Books
530 Bush Street
San Francisco, CA 94108
There are many figurative and perceptive slices to be taken out
of the cultural and technological pie we now find ourselves
sharing. Wendell Berry has taken a slice through agriculture
(apple pie, if you will). In his typically beautiful way, he
examines the land and the nature and mindset of the people
who farm it.
Many of his perceptions are grim. In fact, I first put the
book down in disgust over what I took to be his pessimism.
There is much to be pessimistic about, however. The reality
of the predicament of our loss of knowledge and understanding of how to maintain the health of our soil and therefore our communities is grim. The circuitous and short-ranged
thinking of the powers that be may yet do us all in . It is well
not to lose sight of the dangers.

But there is hope here too . People still exist who understand how to nurture rather than exploit all our resources .
The knowledge of traditional means of tilling with horses,
using manure fertilizers , and carefully rotating crops is not
yet totally lost (despite the best efforts of the U.S. Department of Agriculture, the agricultural extension service, and
the corporate world). One can still find old-timers and a few
communities of Amish families who farm healthy green oases
in the midst-at the margins-of the agribusiness pillage. The
message here is to join the growing number of people who are
getting out and doing it. Live- and farm (or garden)-in a
healthy way, and we will each be restoring our own piece of
the planet to health.
My favorite part-that which actually struck the strongest
chord in me-was one on fidelity in relationships. It is the first
time in a long while I've read something with some truly new
perceptions about how our energy and resource gluttonous
ways are affecting us at our most basic levels at home. Not
how we eat, but how we care for each other. It will take several

Culture and
Agri-Culture

The American Farm, A Photographic History, Maisie and
Richard Conrat, 1977, $9.95 from:
Houghton Mifflin Co.
2 Park St.
Boston, MA 02107
Wendell's words are beautifully echoed in this photographic

history of the American farm put together by the Conrats .
You can see the life and soul ebb slowly out of the people,
the life and the land as our industrialized society transforms
this basic wellspring of our life . Strong images , strong people
and an eloquent testimonial of disdain for what makes our
life possible . -TB
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THE GOOD N E W S - - - - -......
more readings to sort it all out for. myself. I ·a m sorry that
these sections are not ones that could easily be included here.
The ideas are too new and involved to be comfortably ex- ~
cerpted in paragraph form. Perhaps in a future issue we can
reprint the whole section.
At any rate, here are some gems that will give you a sense
of the power and thoughtfulness of this book. -LdeM
·

*

The concept of country, homeland, dwelling place, becomes
simplified as "the environment"-that is, what surrounds us.
Once we see our place, our part of the world, as surrounding
us, we have already· made a profound division between it and
ourselves. We have given up the understanding-dropped it .
out of our language and so out of our thought-that we and
our country create one another, depend on one another, are
literally part of one another; that our land passes in and out
of O\lr bodies just as our.bodies pass in and out of our land;
that as we and our land are part of one another, so all who
are living as neighbors here, human and plant and animal, are
part of one another, and so cannot possibly fl,;mrish alone;
that, and therefore, our culture must be our response to our
place. Our culture and our place are images of each other and
inseparable from each other, and so neither can be better than
the other.

*

· . . . as 3: people, we must learn again to think of human
energy, our energy, not as something to be saved, but as something to be used and enjoyed in use. We must understand that
our strength is, first of all, strength of body and that this
strength cannot thrive except in useful, decent, satisfying,
comely work. There is no such thi~g as potential bodily
en_e rgy. By saving it-as our ideals of labor-saving and luxury
b~d us to do-we simply waste it, and waste much else alpng
with it.
·
I

*

Let me outline as briefly as I can what seem to me the characteristics of these opposite kinds of mind. I conceive a stripminer to be a model exploiter, and as a model nurturer I take
the old-fashioned idea ·o r ideal of a farmer. The exploiter is
a specialist, an expert; the nurturer is not. The standard of
the exploiter is efficiency ; the standard of the nurturer is
care. The exploiter'!) goal is money; profit; the nurtu.rer's goal
is health-his land's health, his own, his family's, his community's, his country's. Whereas the exploiter asks of a piece
of land only how much and how quickly it can be made to
produce, the nurturer asks a question that is much more
complex and difficult: What is its carrying capacity? (That
is, how much can be taken from it without diminishing it?
What can it pr6duce dependably for an indefinite time?) The
exploiter wishes to earn as much as possible by as.little work
as possible; the nurturer expects, certainly, to have a decent
living from his work, but his characteristic' wish is to work
as well as possible. The competenc~ of the exploiter is in
organization; that of the nurturer is in. order-;i human order,
that is, that accommodates itself both to other order and to
mystery. The exploiter typically serves an institution or or- .
ganization; the nu,rturer serves land, household, community,
rlace . The exploiter thinks in terms of numbers, quantities,
"hard facts;" the nurturer in terms of character, condition,
quality, kind .

*

We have always had to have "a good reason"
for doing away with small operators, and in modern times ' ·
the good reason has often been sanitation, for which there is
apparently no small or cheap technology. Future. historians
wifl no doubt remark upon the inevitable association, with
us, between sanitation and filthy lucre. And it is one of the
miracles of science and hygiene that the germs that used to
be in our food have been _replaced by poisons..

The Small Farm Energy Project
Center for Rural Affairs
P.O. Box 736 .
Hartington, NE 68739
The Small Farm Energy Project is demonstrating the potentials
and economics of energy conservation for small farms. Renew- able energy innovations and energy-saving farming practices
are being adopted by 25 test farms wi~h ,the assistance of cost
sharing and technical support, and the results compared to 25
normal farms. Solar grain drying and space heating, .wind
electricity and water pumping, insulation, methane, minimum
tillage, windbreaks, organic farming and crop rotations and
many 9ther practices are being applied. Their excellent free
· newsletter covers both national agricultural energy research
and their own project. Sponsored by the Center for Rural
Affairs, with Roger Bloubaum lending his usual wisdom and
energy. The Federation of Southern Cooperatives, . Epes, Alabama, has just received a planning grant from Community
Services Administration to run a similar project applied to
the more labor intensive and variable agriculture of the
Southwest. -TB
Plans for solar grain drying on existing
grain bins are available for $1 from William Peterson (an excellent resource in this arep!), College of Agri.c ulture, South
Dakota State University, 'Brooking$, SD 57006. Solar Grain
Drying, Progress and Potentials, USDA Agricultural hzformation Bulletin N9 . 401. Free from Office of Communications,
U.S. Department of Agriculture, Washington, DC 20250. . .
Highly recommended, with charts,· photographs and designs
for a variety of systems, some economics. More energy is now
used drying corn than growing it. - Small Farm Energy Proj€·ct
Newsletter, No. 7.

Rural & Remote Areas Wind Energy Research Program Opportunity Notice (PON), issued Nov. 2, 1977, for details write:
PON-Nov. 2, 1977
L. A. Liljedahl, Project Mgr.
Rural Wind Energy Research
,Beltsville Agricultural Research Center
USDA-Agricultural Research Service
Beltsville, MD 2 07 0 5
.
This lists 7 separate farm windpower research studies that the
USDA intends to solicit between Nov. 1977 and Jan. 1978.
Write fQr a copy to see if you might want to do any work for
them. -LJ
Community Energy ·Network
122, Anabel Taylor Hall
Ithaca, NY 14853
Active for the last 3-1/2 years on energy con~ervation and
renewable energy sources, this group also has an NSF project,
"Rural Domestic Energy Self-Sufficiency," which will interest
those who follow the "Small Farms Energy Project," the
USDA-ARS research on wind energy for rural and remote
areas, above, and read Tilth . Send a SASE for info . - LJ
"Self-Sufficient Living" Course
Jim Day, Interdisciplinary Studies
College of Agriculture
,
University o_f Idaho
Moscow, ID 83843
For th~ past few mont:hs sever1l people at UL have been together m this course, and if you're in western Idaho or eastern
Washington, they 're an information ,centcr that you might
tap on such topics as alternative technology for small ~scale
farming, renewable energy sources, and structures/shelter.
They'd appreciate learning about a 1t. films, periodicals and
books. - LJ
1
•
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FOOD

)

Miso Production ( The Book of Miso:
Volume II), by William Shurtleff and
Akiko Aoyagi, 1977, $7. 95 from:
New Age Foods Study Center
P.O. Box 234 .
Lafayette, CA 94549
The people who put together the
Book of Miso .and the Book of Tofu .
have now come up with another addition to help us eat well. This one is
geared to getting some appropriate small .
cottage industries going in communities - a fine handbook . - LdeM

Farm don't eat fish, fowl, meat, cheese,
milk or eggs, so t~eir recipes are more
austere (I mean that in the best sense).
Together the~e bo.o ks are another step
along the way of eating low on the food
chain and "Living high on the bean."
- LdeM

Old Fashioned Recipe Book, Carla
Emry, 1977, $8.95 from:
Bantam Books
666 Fifth Ave.
Ne·w York, NY 10019
This book has an amazing history . lt
first came out in early 197 4 as a mimeographed hgw-to on country livingeverything from smoking meat to making quilts. Lots of recipes too. It sold
· out, as did $Ubsequent editions-I forget ·
how many thousands of1 copies. Last
year Bantam paid C;ula lots of money
to do this edition. It feels good-still
the same rough, colored paper, but
typeset now and with a lot of fun
illustrations. -LdeM .

(Gooo THINGS)

Bean Cuisine, Beverly White, 1977,
$7 .95 from:
Beacon Press
2 5 Beacon St.
Boston, MA 02108
The Complete Book of High Protein
Baking, Martha Ellen Katz, 1975, $l.95
frnm:
Ballantine Books
201 E. 50th St:
New York, NY 10022
The Farm Vegetarian Cookbook, Louise
Dotzler, ed., $1.95 from:
The Book Publishing Company
The Farm
Summertown, TN 38483
Here are three good, tasty books for
you eating high and lightly fans. The
bean book centers. on legume-based
di~hes from different cultures-Haiti,
Cuba, India, Mexico, Italy and Iran,
to name a few. Nothing better than a
bean curry stew on a cold winter night.
If you match it with a grain you'll have
a balanced, easily digestible protein.
The baking book tak es it one step further by telling you how to mix grains,
beans and nuts in one muffin pan for
complete proteins. The people at The

Exploratorium Cookbook, $50 from:
The Exploratorium
3601 Lyon Street
San Francisco, CA 94123
You've probably been to as many
dreary science museums as we havewith their technoid design and room
after room filled with exhibits "donated" by power companies and big .
industry, which have less to do with
science than wit·h propaganda supporting their activities. There is hope, however, if you've ever been to San Francis~o and wandered into the old Palace
o.f Fine Arts and discovered yourself in
the Exploratorium. It's like stepping into
into a magic land where you can vanish
for hours, absorbed in a single exhibit
thought up by gnomes as much for your
delight and. play as for all you do learn.
Well, they've put together a cookbook
of 80 of their exhibits-peopletestedwith plans: and descriptions on how to
construct them, what might improve
on their design, what skills arc necessary
to build them, how people have rea~q:d
to them. An incredibly. valuable resource
for any museum, and many of the ex- .
hibits can be modified for classroom o'r
oth~r use . It's really more of a carnival
than a museum ~ If you want to get a
feeling for their :exciting exhibits with·out the construction information, $2
will get you Exploratorium: Light
Sight Sound Hearing-a delightful booklet explaining one section of the exhibits.

-TB

G_o1!'plete Guide to· Sewi~g., ed. by Virgm1a· Colton, 1976, $14.00 from:
·
Readers Digest Association, Inc.
Pleasantville, NY 10570
T~_is is the best, most complete sewing
guide I've ever seen or used. It is wellorganized with an index as well as a
cross-reference system. In addition to
the clear, simple expla'n ations, there are
extrqnely fine illustrations that do so
much in conveying an understanding of
the process described. It deals with such
sewing fundamentals as patterns, fitting
and construction basics as well as tailoring and special sewing situations. Highly
recommended for those people who are
jus.t learning to sew as well as a good
reference for .experienced sewers. - JM
Solid Waste Resource Guide, August
1977, price unknown, from the
Environmental Action Foundation
724 Dupont Circle Bldg.
Washington, DC 20036
This handy little guide lists books,
pamphlets and educational tools such
as movies and video tapes for people
working to bring about appropriate ways
of dealing with solid waste as a valuable
resource. Most of the materials are recent and include the best in the field of
government and private materials. In
fact, this outdates our Solid Waste
Sourcelist by far. -LdeM
The Third Annual California Recycling
Conference was just held a couple of
weeks ago at Yosemite, but if.you want
,to read the proceedings of last year's
conference (1976), send $7 to the California Resource Recovery Association,
P.O. Box 1263, Pacific;: Palisades, CA
90272. 213/454-3845 . .
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HEALTH

)

The Barefoot Doctor's Manual, by the
Revolutionary Health Committee of
Hunan Province, $6.95 in the U.S.
from:
Cloudburst Press of America
85 South Washington Street
Seattle, WA ,98104
This amazing volume of medical information used by the "barefoot" paramedics in China was. first published a
couple. of years ago by the Fogarty International Center in Maryland and distributed by (of all people) the Dept. of
Health, Education and Welfare and the
U.S,. Government Printing Office. It was
an impressive volume, but not particularly useful to us here due to the lack
of an index and any clue as to Western
common names or measurements for the
herbs recommended. Both of. these
problems have been remedied in this
new edition. (There is also an edition
available now from Running Press which
I have heard is not as good, although I
have not seen it). Plus this has been
typeset with a better layout, so it is a
more compact volume (still pretty hefty
though). Thanks to our friends at Cloudburst for making this amazing resource
more directly valuable to us. Canadians
should order the book for $7.95 from:
Cloudburst Press, Ltd., Mayne Isle,
BC, and it is being distriquted wholesale to booksellers by the Stephen
Greene Press, Brattleboro, VT 05 301.
-LdeM
,

(

COMMUNITY )

Tenants' Rights: A Guide for Washington
·State, Barbara Isenhour, James Fearn &
Steve Fredrickson, 1977, $5.95 from:
University of Washington Press
Seattle, WA 98195
I wish I had had this book when I was
renting my first apartment (or my
second, third anq fourth). It's always
such a scary business. This book lays
out simply and clearly what to look for
in a place, what to ask about, what to
sign (and not sign) when renting a place.
It also tells how to deal with problems
such as repairs, evictions, subletting and
getting your deposit back. It's gear:ed
towards Washington state, but I don't
think I'd' b~ steering you wrong to say
that it would be a good qnd thorough
resource to start out with anywhere as
long as you check with a local tenants
union for details on the law in your
state before sticking your neck out.
-LdeM

Organizers' Clearinghouse . ,
The Youth Project-West Coast Office
149 9th Street
San Francisco, CA 94103
415/626-5570 .
One of the secrets of creating change in
the world today is learning how to use
people well. I am particularly bothered
by the wealth of people who want to be
actively involved in doing "good things"
but who lack experience and/or knowledge of where and how to plug in. On
the other.hand, there are plenty' of
groups often actively looking for people
but having no way of effectively getting
, the word out abol:it their needs.
The Organizers Clearinghouse has
been set up to help solve this problem
at least for young p.eople-especially
those just getting out of school. They
are working on setting up a ·service to
find the most effective means of locating
jobs for people interested in activist
kinds of work and identifying like~y
candidates for groups all over the country needing staff help. They have a
monthly memo that goes out to job
placement offices in schools and other
interested groups (we'll be getting it).
If you have a job opening, let them
know. If you're looking for a job,
check them out every so often-they
may have something you 're looking for.
We all need to continue to explore ways
to train new people and match up
skilled (or unskilled) people with groups
so we can keep on keeping on in the
most joyful· ways possible. -LdeM

Portraits of Chinese Women in Revo·l ution, Agnes Smedley, 1976, $3.95 ·
from:
The Feminist Press
Box 334
Old Westbury, NY 11568
As regular RAIN readers have probably
noticed by now, I especially love books
that shed some light on what makes
people ·t ick. This collection of bits and
pieces from a variety of Agnes Smedley 's writings struck a special chord
because it deals with individual women
in the context of a changing culture . .
Agnes Smedley was an American
brought up in a very poor family during the Depression. (If you haven't .
read it, her autobiographical novel,
Daughter of Earth, 1973, $3 also from
the Feminist Press, is a valuable insight
into that culture and time.) She· wrote
and tr~veled extensively in China during
the period from 1928 to 1941. The shift
from traditional to modern China was
particularly important for women, and
the stories in this book bring that time
close and make those women real. '
-LdeM

After Ninety, Imogen Cunningham,
1977, $14.95 from:
University of Washington Press
Seattle, WA 98195
Oh, what a joyful book this is. It is a
collection ·o f photographs, by Imogen
Cunningham, of people who've been
around on this planet for at least ninety
years. Also some of .Imogen herself in
an impossible Tibetan hat. Lots of
twinkle and spark here. If only we all
had people like this around us all the
time to learn from. If only our culture
weren't so damn youth oriented . Let
these pictures serve as a reminder of
what we miss if we let go of our spirit
too soon. - LdeM
Special issue on J?eath and Dying,
November 1977, $1.50 from:
New Age Journal
3 2 Station Street
Brookline Village, MA 02146
But if you 're ready to go - or know of
someone who's going- here's a fine
assortment of articles and resources on
transforming the fears and the myths.
It includes another in a series of articles
I've found scattered in different places
by my current hero, Elizabeth KiiblcrRoss. (See also a.recent issue of The
Sun, $1 from : P.O. Box 7 32, Chapel
Hill, NC 27514.) She writes here more
about her work with the dy ing and outof-body experiences. There is also an
article by Raymond Moody , whose
book, Life After Life ($4.95 from :
Bantam Books, 666 Fifth Ave., New
, York, NY 10019) documents the
similarity of accounts of near-death
experiences. The references listed in
the issue,will lead you far and wide into
this once taboo field . - LdeM

You pays your money, and you gets your answers

.
Experts are, and have _always been, servants of power. And
'on e must always ask, when told a "fact" by an expert, "whose
good does it serve?"
The supposedly independent research and analysis purchased from academic and independent "think tanks" upon
which much of our public policy is based is rarely unbiased.
Desire for further research contracts creates an environment
in which results not supporting the biases of those commissioning the work do not often see the light of day. It doesn't
even have to be an overt memo or directive from them to

,.

6 Ways to Get the "Right" Answer
(But Not the Truth)
•Bia.s in the defined scope of work: for example, being told
to compare nuclear- and coal-electric to solar-electric,
rather than to on-site solar space heat, which can provide the
functional equivale'nt of electric resistance heating; or being
told to compare oil and gas heating to active s0lar heating,
rath er th.an to cheaper passive s.o lar heating and widely available wood heating; or not comparing total system costs,
including transmission and distribution, of equivalent
amo unts of the same quality energy delivered to do the same
task (see Soft Energy Paths by Amory Lovins, Ballinger,

...

1977).

.
·
by Lee Johnson
you. If your firm has three other contracts pending with
ERDA's Solar Division, you're likely to read betwec;;n the
lines very quickly when ~he boss of your contract manager
at ERDA chews him out for your report, saying it is "undemocratic, un-American , against the American family and
everything I stand for," and "I want you out of here (i.e ._
ERDA) by five o'clock this afternoon."
There has been growing evidence of a concerted effort in
at least ERDA/DOE to suppress anything which 1) questions
the goals of corporate-industrial America, 2) suggests that
·

•Selection 9f researchers with known biases: U.S. future solar
energy use analyzed for ERDA by G.E., Westinghouse and
TRW, major nuclear power plant manufacturers and component suppliers; windpower section of Seattle City Light's
Energy 1990 Study done by pro-nuclear think tank.
•Internal "editing-" (self-suppression) by researcher: Solar
Energy in America's Future by Stanford Research Institute
for ERDA ($2 from Supt. of Documents, U.S. Gov't.
Printing Office, Washington, DC 20402, stock no . 060000-00051-4).
'
• Non-acceptance or attempted debunking of competent,
well-dos=umented report which reaches conclusions not
desired by contracting agency: Bonneville Power Electric
Energy Conservation Study, ~y Skidmore, Owings & Merrill,

ENERGY AND REALITY:
A-Expand Energy Supplies
When the progress of a nation ·is measured by criteria such as
GNP, productivity and energy consumption, the decision
mak ers tend to see any questioning of these measures as an
assault upon our form of democracy itself. The civil rights
movement, the anti-Vietnam protests, exposure of political
and corporate corruption, and the resistance to centralized
energy systems such as nuclear power are perceived by
memb ers of Perception A as a threat to their status quoa challenge to their ver,y legitimacy . A recent study by the
Tril ateral Commission discusses these issues. The following
question is as~ed in the introduction:
Is political democr~cy, as it exists today, a viable form of
government for the industrialized countries?"

Th e study goes on to say:
At the present time, a significant challenge comes from the
intellect,u als and related groups who assert their disgust with the .
corruption, materialism and inefficiency of democracy. In
some measure, the advanced industrial societies have spawned
a stratum of value-oriented intellectuals who often devote them
themselves to the derogation of leadership, the challenging of
authority, and the unmasking and delegitimation of established
institutions, .. . this development constitutes a challenge to
democratic government which is, potentially at least, as serious

as those posed in the past by the aristocratic cliques, fascist
movements and communist parties.

Who is being challenged? In a democrac¥ it is the people
who .are supposed to be in_control of the reins of governmentbut how can people challenge themselves? A consultant to the
Commission, Samuel P. Huntington, provides the answer:
.. , during the decades after World War II, the U.S. was governed by the president acting with the support and cooperation
of key individuals and groups in the Executive Office, the
federal bureaucracy, Congress, and the more important
businesses, banks, law firms, foundations and media, which
constitute the private establishment.
,
A pervasive suspicion of the motives and power_of political
lead,~rs on the part of the public has given rise to the imposition
of legal and institutional barriers which serve to prevent them
from achieving the goals which the public expects them to
accomplish. In the long run the leadership vacuum will be filled
in one way or another; and strong institutionalized leadership
is clearly preferable to personalized charismatic leadership.

It is then made clear that the goals spoken of here are the
same economic goals spoken of earlier.
It is necessary ht!re simply to underline the extent to which
the governability of democracy seems dependent upon the
sustained expansion of the economy. Political democracy
requires economic growth ...

A challenge to the growth ethic is perceived as a challer;ige
to democracy itself through this common twist of logic. It

I
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increasing numbers of Americans disagree with those goals,
3) suggests that energy questions should not be answered on
technical and economic grounds alone , but thrown open to
full public participation and debate which includes ethical, ·
social and political questions , and 4) says ·that on-site soft
technologies are the best way to go and should .be installed
immediately. For quite a while now we've wondered why, with
with all the million·s going into energy studies and scenarios,
no one has bitten the political bullet and asked· not only,
"Well, how much more energy would we save if we did change
' our lifestyles? " but also , "Is it possible that holding our material standard of living steady could actually increase the
overall quality of life for us all?"
A good example occurred last year. In August 1976, Stanford Research Institute (SRI) 'p repared a 400-page draft report on "Solar Energy in America's Future" which _Stewart
Brand (CQ, Fall '76, p. 68) considered "unusual, critical,
·
insightful ," and which William Metz (Sc ience, Dec . 17 , 1976,
v__ 194, p. 1260) , in his article titled "The SRI Affair," calJed
"a recent solar study that reflected unfavorably on nuclear
power.•" that "made some novel c;omparisons between solar
energy and nuclear -power and found that solar energy came
out surprisingly favorabiy" and "also asked such previously
ill-advised questioqs as what energy scenarios would lead to
the best chance of survival by society."
Yet when the final document appeared from ERDA in.March 1977, it was a gutted, 100-pager, although still rather
~isque for an ERDA study (RAIN, May '77, p. 8). Major
July 1976 (NTIS 256766/AS), which found energy conservation would have the effect of providing energy at less than
1/6 the cost of energy delivered from new nuclear and coal
power plants; SCL Energy i990 Study, which foui;id invest_ment in energy conservation to be .c heaper than SCL participation in new nuclear power pla.nts. SCL hired three east
coast accounting firms, including Ernst & Ernst, to find '
errors in the report s0 its findings could be ignored. They
could not, and SCL's chief economist resigned in 'disgust over
the whitewash try at a televised public hearing on SCL's
position.
•Report suppressed: Less Developed Countries"Nuclear
Power Prospects, 1975-1990: Comm ercial, Economic &
Security Implications (ERDA-52), not made available

sections, on such vital topics as "net energy" and " so cial
implementation of solar energy, " were left out, and th e 30
pages on "Values" or "Gestalt A, B and C" were axe d t o
10 pages.
Jim Benson, the contract manager at ERDA who attempted
to get the report thr.ough ERDA and out intact, eventuall y
prepared a 38-page booklet, Energy and R eality :' Th ree Perceptions , based on material removed from th e final versio n.
Excerpts from his paper follow. These kinds of perspectives
need to be part of pubhc debate on energy and social policy.
Evidently there are a few things we should all rememb er :
1. Don't assume sponsored research is well-balanced. Sponsorship per se should not lend legitimacy, wh eth er by govern, ment agencies, foundations or other institutions, but rath er
should be reason'to sus-pect biased conclusions.
2. Check their biases. Values and past activities of both th e
.contractor and the contracting agency should be eith er explained in the report's introduction or researched and we igh ed
by the reader.
3. Demand full disclosure. We should, under our rights detailed in the 197 4 Freedom of Information Act, continue to
forc e complete disclosure of both internal governm ent documents and taxpayer-funded research .
4. Give greater credibility to non-funded research. Pro
bono research, which can bring a necessary , broader sp ectrum
· of information and opinion into ·public decision-m aking,
should be respected, encouraged , and given greater attenti o n.
through NTIS until the press forced copies out of ERD A
under the Freedom of Information Act; Transition , the
Oregon Energy Study, was declared "out-of-print " due to
electric utility pressure soon after Governor Bob Straub
took over from Tom McCall, despite large sales and in come
for the state.
•Delay so that, in the absence of supporting documentation
for new options, the old options continue to be implemented: Wind Power for Farms, Homes & Small In dustry,
by Jack Park & Dick Schwind , ERDA contract N o. E (04-3)
-1270, sul;>mitted 7 Jan. 1977 to ERDA Wind Energy pi vision, and still not available to the public.

THREE VISIONS
is then stated that new goals based on non-econom ic values
threaten the governor's ability to achieve the old, no longer
wanted goals :
,
The new values may not survive recession and resources
shortages. But if they 'do, they' pose an additional new problem
for democratic government in terms of its ability to mobilize ·
its citizens for the achievement' of social and political goals
and to impose discipline and sacrifice upon its citizens in order
to achieve those goals.

The previous line of reasoning suggests that the public
poses a threat by questioning the .dominance of economic
rationality and supporting'social and political goals set forth
by the group which currently runs the governments ·ofindustrialized countries. In its quest for simplification of institutions and pursuit of more human goals, this new public groundswell is threatening to undermine the existing status quo : .,
Al Smith once remarked that 'the only cure for the evils of
democracy is more democracy. ' Our analysis suggests that applying that cure at the present time could well be adding fuel to the
flames. Instead, some of the problems of governance in the
United States today stem from an excess of democracy, democracy is only one way of constituting authority, and it is not
necessarily a universally applicable one. In many situations the
claims of expertise, seniorit)', experience and spe<!ial talents .
may override the claims of democracy as a way of constituting
authority.

This is the elitism and technocracy Eisenhower and many
others warned against. As we shap see in the discussio_n of
Perception C, many believe there is a limit to ,the degree of
institutipnal centralization , but this Trilateral study concludes
there is a different limit :
·
The vulnerability of democratic government in the United
States .thus comes not primarily from external threats . .. but
rather from the internal dynamics of democracy itself in a
highly educated, mobilized, and participant society. We have
come to recognize that there are potentially desirable limits to
die indefinite extension of political democracy .

B-Soft Technolo~ Transition
In Perception B, most problems are correctable through
first a thorough understanding and then enactment of policies
designed to correct or eliminate the source of the ·p roblem .
Donella Meadows has examined the structure of the market
system under various economic regimes and concluded that,
· " . .. the market system has a flaw that nqt only balloons
pr'o ductive units far bey0nd their most efficient size, but that
could lead to the destruction of the market system." This
analysis shows that "as productive units expand , labor costs
decrease while capital costs increase ."

non-quantif~able factors in decision making has produced a
crisis in .i ndustrial societies which some say can only be understood or cured by shifting to a new perception or paradigm.
Slater has said, "We define an event as a crisis when our ordinary routin~s cease to make sense. Thus the more meaningless our routines seem in the first place, the mor-e a crisis is
likely to occur."

C-Fundamental Societal Change

~~-~·--· · - - ~-----~-=-

The distribution of the means of production, wealth, farms,
or-factories necessarily oecomes more unequal as the si?'.e of
productive units increases. Anp the distribution of income
also becomes more uneven. Not only does this market-induced
.tendency toward bigness eliminate the small independent •unit,
but the flow of wealth is increasingly modified so that instead of circulating in local economic areas and reinforcing
small business, the wealth flows "to oil companies, chemical
plants, and especially bankers. In effect, the increasing bigness
of productive units in producing an allocation of both wealth
and income from the relatively poor to the relatively rich, [is]
another very subtle, nearly invisible, positive feedback loop
of power." Meadows further states:
The market system, as
I have described it, is inherently inequit1
able and unstable. It is certainly not consistent with a social , ·
system dedicated to sustainability. That does not mean, however,
that we need to discard the idea of decentralized economic allocation entirely. What we need to do is understand better the
strengths and weaknesses of the market system and look for
ways to emphasize the strengths while eliminating the weaknesses.

In addition to various social sanctions about the 'way we
conduct business, a means exists which could break the feedback loop which allows the vicious circle of big facilitating
bigger yet. Meadows concludes, "A ... direct correction,
applied to a central and easily measurable part of the system,
would be a limit on the size of produc_tive units."
·Another view of the relationships between economics and
society is provided by Howard T. Odum. In his latest book,
Odum takes economists (and others) to task for not making
an effort to understand the effects on society which result
from Keynesian tinkering with the money supply without
regard to energy:
The buying power of money is the amount of real goods and
services that it can buy. If the value 0£ money diminishes, so
that a dollar buys less, we call this inflation. Inflation can be
caused by increasing the amou~t of money circulating without
increasing the amount of energy flowing and doing work.
Inflation can also be caused by decreasing the amount of work
being done without decreasing the amount of money circulating.
When energy is scarce, so that it i~ not easy to augment human work
by the use of machines, the amount of work decreases while the
amount of money circulating remains the same. Consequently, a
dollar buys less work and is therefore worth less.

· A misunderstood market, inappropriate economics, a lack
of knowledge ,about the importance of energy and an over- ·
whelming reljance on a type of rationa~ity which e_x cludes all

In the middle of World War II, Peter Drucker published The
Future of Industrial Man, in which he assertc::d: "This war is
being fought for the structure pf industrial society-its basic
principles, purposes and institutions. It has one issue, only
one: the social ap.d political order of (a society) in which industry is not just pn the periphery of the ... social organization but at its center."
The cold war, and its warming up in the Korean and Vietnam. Wars, were even more clearly centered on this issuewhat should be the social organization of industrialized
society. I'n the third perception to be examined, the energy
dilemma 'and other crises of advanced industrial nations in the
1970s a_re seen as the culmination of this same issue.
In 9is - ~nalysis, Drucker postulates two criteria for a functioning society:
·
No sodety can function as a society unless it gives the individual
member social status and function, and·unless the decisive social
., power is legitimate power. The former establishes the basic frame
of social life: the purpose and meaning of society. The latter.
shapes the space within the frame: it makes sqciety concrete and
creates its institutions. If the individual is not given social status
and function, there can be no society Qut only a mass of social ·
atoms flying through space without aim or purpose. And unless
' power is legitimate th~re can be no social fabric; there is only
a social vac':1um held together by mere slavery bdnertfa.

With regard to the person not having status and function, we
can mention such points as the following:
•worker discontent, that moderr:i woJ;"k (except for those.
posit-ions held by the managerial and technical elite) fails
to be satisfying and meaningful;
• chronic structural unemployment, even during times of
prosperity (except during -wartime), since the Great Depression (though not before);
•widespread reports of persons feeling "caught in the
system," impotent, victims of institutions that are impersonal and unfeeling;
• wid,espread feeling that capital-intensive "big" technology, from assembly lines to cenvalized computers, is dehumanizing and impoverishing;
• popularity of the concept of appropriate or "soft" technology which ·is compatible with a humane environment
and which the individual can feel in control of;
•women's lib~ration and related movemen;ts which claim
to have "person liberation" goals;.
• complaints of the aging that they are culturally isolated,
pushed out of productive work by compulsory retirement
rules.
On the se,c ond point of decisive power not being perceived
as legitimate, there appear to be two points, namely the accelerating concentration of economic power in large corporations and financial institutions and the conc.entration of intellectual power in a scientific and technical elite. The challenge to the first is evidenced by the student pronouncements of the 1960s against the military-industrial complex;
the prevailing mood of distrust of big business and government; Third World and particularly Fourth World protests
that they are the victims of "illegitimate" economic power;
and recognition that managerial power in corporations, when
stockholder interest has shifted almost entirely from control
to return on investment, can no longer claim th~ legitimation
of being based 'in property rights ..
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The challenge to the concentrations of .intellectual power
is apparent in various forms .of anti-technology sentiment.
Consider the student protests against the universities "sdlout" to the military-industrial complex. The distrust of establishment science. The various radical groups within scientific organizations. The rising public demand for participation in important policy decisions. The charge that the
quantitative, materialistic direction taken by even social
science, has eroded our value bases and contributed to the
present confusioD: regarding individual and societal ·values
and goals.
More fundamentally, these criticisms amount to a challenge
that, however well industrialization may have served 'in the
past, the basic pattern of industrialized society itself, in the
long run, is ill suited to ·creating a humane and just society.
Technological growth and material progress alone are _not
enough, and they tend to overpower and push aside .o ther.
goals, leading to social alienation and estrangement of humankind from Nature . Thus a reaction has arisen against further
industrialization of organic and human activities (e.g., agriculture , health care, use of leisure time). The industrial system
has immense drive but no clear and satisfying guiding images
and goals.
Inherent in Perception_C is a reassertion that we have two
complementary aspects (mind/body, spiritual/physical,
yin/yang, intui~_ional/rational, simultaneous/sequential),
neither .e xplaina,ble in terms of the other nor to be denied
because of lack of evidence for the other. The dominance of
the positivistic aspect 'in industrial society has caused ·s erious
confusion about values and goals and hence the excesses
against nature and the physical environment, a:; Lynn White
has noted .-

Is the view compatible with whatever can ·be discovt;red to
be humankind's most fuµdamental nature? ·
Proponents of the third view are insistent ~hat homo economi- cus is not our most fundamental nature. Rolling Thunder
observes :
"The establishment people think they have a pretty advanced
civilization here. Well, technically maybe they 've done a lot, although we know of civilizations that have gone much further in
the same direction. In most respects this. is a pretty backward
civilization. The establishment people seem completely incapable
of learning soµie of. the basic truths.
"The most basic principle of all is that of not harming others,
and that includes all people and all life and all things. It means
not controlling or manipulating others, 'not trying to manage their
affairs. It means not going off to some other land and killing
people over there-not for religion or politics or military exercises or any other excuse. No being has the right ·to harm or
control any other being. No individual or government has the
right to force others to join or participate in any group or system or to force .others to go to school, to church or t.o war. ·
"Every being has an identity and a purpose. To live up to his
purpose, every being has the power of self-control, and that's
where spiritual power begins. When some of these fundamental
things are learned, the time will b'e right for more to be revf!aled
and spiritual power will come again to this land.

.-·- -' ---·- - - " . . . understanding is not knowing t~e kind of facts that your
books and teachers.talk about. I can tell you that understanding
begins with l.ove and respect. It begins with respect for the Gr~ at
Spirit, and the Great Spirit is the life that is in all things-all the
creatures and the plants and even the rocks and the minerals. ~
All things-and .I mean all things- have their own will and their
own way and their own purpose; this is what is to be respected.
"Such respect is not a feeling or an attitude only. It's a way
of life. Such respect means that we never stop realizing and never
neglf!Ct to C~rry OUt our obligation to ourselves ,a_n d our envird nment."
. Of all the teachings I have heard, these words are the most
important and the most valuable for the contemporary .aspirant .
upon ... the path of action. No teaching for the path of actio_n
co~ld be more fundamental or primary than the teaching of love
anct respect-for oneself, for one's world, and for the Great
Spirit, which is all life in all things. The aspirant can perform no
greater service for his world than to be mindful that his acts,
even his thoughts and speech, become a part of the condition
of that world.

I~ light 'o f the likelihood of industrialized civiliza tion 's being
fundamentally flawed, it is a serious and very hazardous error
to allow .major decisions to be based primarily on technological .
and economic arguments.
The full ran~e of implications of 't hese decisions involv:es ·
at,a minimum the issues of a healthy , resilient economy w ith
a meaningful livelihood for all, evenly distributed social justice, rapid accommodation to the spread of an ecological ·
ethic, national responsibility in the.world community, appropriate 'decentralization of i_nstitutions, public regulation of
t~chnology , and the orienting of society 's activities around
a set of democratically chosen goals that inspire commitm ent
instead of sacrifice by the citizenry.
In ferms of t_h e time span of history , our energy ch oices
· have harrowe~ rapidly. Fossil fuels will soon be a declining
source (some already are); public acceptance of major depen dence on nuclear energy is problematical. Solar energy is th e
one energy source for which there are no serious technol ogical
gaps, no serious environmental problems, no likelih ood of
organizeq public-interest opposition, and no implem entati on
barriers except economic and institutional inertia which can
be easiJy altered by appropriate legislation and proceduq l
changes (e:g., selective energy t~.x. solar subsidy , building
code moqificati~ns, changes in zoning laws and loan p ractices) .
It is vitally important that the nation 's energy polic y in
these next few critical years not turn out to have been lik e
the judgment of the man who , having fallen from a tenth floor window, wa.s heard to say as .he plunged past the second
floor, "I'm. in good shap.e so far!" It is possible to insure against
that eventuality by encouraging a public conversation about
the pasic goals of the nation coupled with immediate vigorous
;lction toward increased exploitation of solar energy and toward reduced (!nergy demand-even if the necessary restructuring of the economy is difficult and special measures have
to be taken to avoid the poor and unemployed bearing th e
burden . The most powerful reason for this course is to avo id .
having·the options reduced (by choice or by continued muddling through), to a most unpleasant future.
·
'
- J im Benson
· Single copies of Energy & Reality, which we highly recommend, are $1 each from the Institute for Ecological Studies,
9208 Christopher St., Fairfax, VA 22030.
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LETJERS
Dear R~in,
My husband Karl and I are farmsteaders and educators living in Freedom, Maine. We conduct two programs yearly for kids ages 10-18, both
addressed toward the need to expose
young Americans to alternatives in 't he
use and treatment of our natural resources. We live on the fringe of the
modern world-either on our 150-acre,
one-horse (antiquated) farm or traveling through rural Greece by horsedrawn cart. During yearly two-month
sessions in both of the above settings
we attempt to come in touch with what
is elemental in life. We attempt to expose kids to the basic needs of human
beings living in communities and help
them develop a flexible and concerned
. attitude toward the working of those
problems.
In that spirit, we have avoided the
mechanization of the farm, remained
isolated from electricity, use of manu ·
factured items, etc. Slowly we build out
of natural materials, attempting to get
the kids to develop a sense of what
_methods of accomplishing our tasks are
energy efficient; of the appropriateness
and inappropriat_e ness of various technologies. Our financial resources in this
endeavor are limited .to the survival
level, an often frustrating process because we do not seem to bring change
to our own farm as fast as we would
like . We find ourselves waiting for efficient wind generators to be produced
or for there to be some comprehensive
volume written on the building of small
methane generators to be produced for
a cold climate. Of late, I have come to
see work being done in "appropriate
technology" as a beacon of light at the
end of a dark tunnel-surely there is
hope where there is awaren ess . . . .
. . . Maine has talked about-but not
actually done any thing towards allocating funds for those who would carry on
experiments with small home energy
projects. How to encourage it? Or apply

for it? We are both good mechanics,
physically strong, energetic, responsible
and reasonably intelligent. I feel that if
there were .g rants we could apply for,
the money would be well spent, as in
exposing children to these alternatives
we are not suggesting that they drop out
of society, but rather thrust their energies into the positive forces of change: .
science, politics, education , psychology,
anthropology, etc. We are hoping that
should our kids come to po.sitions of
responsibility and power they will be
able to make changes which are truly
approp_riate to a world growing more
populated and less affluent in its natural resources.
Warmly,
Christina Olson
Grassroots Education Expeditions
Freedom, ME 04941
207 /342-5422

the thermostat doesn't function accurately, and it gets too hot at times.
So we are considering the purchase of
a new model of some type. Any help
you can give will be gratefully received.
Sincerely,
·
Mrs. George T. Stebbins
Box 64, RR No. 1
Frazee, MN 56544

We suggest you write to Ashley and buy
' a replacement thermostat. Then, if it
still functions imperfectly, sell it. Also,
it probably has other problems: Check
if for air leaks and patch them with
furnace cement. Put on new gasketing
around the doors. There's no point in
buying a new one if you can fix the old
one up. ·- LJ
Rain,
Can anyone turn me on to a book or
source where I can learn about natural/
native pi gments for inks and paints? I
like the idea of color of and from a
place as a painter, but what knowledge
I've scraped together on my own (and
also from Ethobotony) is a pretty
limited palette. I'm tired and still tiring
of paints dependent on the technology
of a heavily industrialized, chemically
synthetic culture.
Thanks,
Jeff Jarvis
314 N.W. 46th
Seattle, WA 98103
0

Friends,
.
I have heard of hand-cranked cassettes, phonographs and radios made in
Australia and the Orient. Perhaps you
have info?
Sincerely,
Marilyn Neuhauser
Craft Center, Guilford College
6410 West Fri~ndly Avenue
Greensboro, NC 27410

Anyone ?
Friends,
In .a recent issue of U.S. News and
World Report Newsletter I noted your
pamphlet, "Consumer Guide to Wood
Stoves" (available from RAIN for $1)
was recommended.
With the market now rapidly becoming gutted with various types and
brands, we would appreciate your
evaluation of what's available. At present we have a cast iron Ashley that we
bought second hand for $150. However,

Our good friend Mary Jo Anderson had
some answers for this one. If you know
of any other sources, please let us and
Jeff know. The following references are
in Dove11 Publications, 180 Varick St.,
New York, NY 10014. Painting Materi·als (21597-0) by Gettens and Stout.
Painters' Methods of Painting (21868-6)
by Laurie. Techniques of Fresco Painting (215 5 0-4) by Hale. Methods and
Materials of Painting of the Great
Schools of Masters, Vol. 1 and 2
(20718-8), Eastlake.
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RAIN
PUBLICATIONS
D Consumer Guide to Woodstoves, revised Sept. 1977, $1.
256 pp., April 1977, $7.95. Resources for changing our
Compiled reprints of Bill Day's article on selection, installadreams and communities. Compilation of the best of RAIN
tion, repair of woodstoves, wood cookstoves and wood
through Spring 1977, with much new material on economfurnaces of all kinds.
ics, communications, health, energy, community building
and other areas. Fully indexed. Note: RAINBOOK incorD Sharing Smaller Pies, by Tom Bender, January 1975, 38 pp.,
porates A.T. Sourcelists and Coming Around.
$2. Discussion of the need for institutional change tied in
with energy and economic realities. Begins to lay out new
operating principles, including some criteria for appropriate
Ecotopia Poster, by Diane Schatz, 2'x3', $3. A reprint of
technology.
the "Visions of Ecotopia" line drawing that appeared in the
April '76 poster issue. Great for coloring.
D Environmental Design Primer, by Tom Bender, 206 pp.,
1973, $5.95. Meditations on an ecological consciousness.
A.T. Sourcelists, August 1976, 50¢ each, any 6 for $2. Two
Essays about moving our heads and spaces into the right places.
to five pages each, prepared by RAIN for the California
Office of Appropriate Technology:
0 Living Lightly: Energy Conservation in Housing, by Tom
Direct Solflr Heating/Cooling
Bender, 38 pp., 1973, $2. Early ideas on the need for change
Energy Conserving Landscaping
in building and lifestyle; compost privies, Ouroboros Project
Wind Energy
(self-sufficient experimental house in Minnesota) and the
Solid Waste Utilization
"problem of bricks in your toilet ."

0 RAINBOOK: Resources for Appropriate Technology,

D

0
0
0
0
0 Drying Up the Toilets
0 Diseconomies of Scale
0 Bioconversion: Methane Production
0 Weatherizing: Home Insulation
0 Costs of Urban Growth
0 Natural Pest Control
0 Appropriate Technology
D Low-Cost Construction

Coming Around: An Introductory Sourcelist on """'~

\istS·
d a.t. source
edmon, September 1970 er..
Rainbook an
ral theory , t>r" \aced by
..1 , manufact-, .. -·
:\1ai\ao\e-te\)
--· iHStltutions, agriculture,
NO \onger a
_.. :.portation, self-reliance and energy.
..• uude how-to publications but directs you to them.
Te~~nology, prepared by Lane deMoll . . ~

0 Employment Impact Statement, October 1976, 2 pp., 50¢.
A simple, step-by-step way to figure the employment impacts of a new industry and consider the benefits of different
options.
.,

Back Issues Available, $1 each. List those desired:

, _____________________________
,------.'~

..

Vol. I, Nos. 7, 8, 9; Vol. II, all 9 issues (Vol. II, No. 6 was a
poster issue; Vol. II, No. 9 was a special issue on Northwest
Habitat.) Vol. III, all ten issues; Vol. IV, Nos. 1 & 2

' \ ..
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Rush
The latest Foxfire 4, edited by Eliot
Wigginton, is out. The usual beautiful
blend of tr_aditional crafts and downbome Appalachian philosophy as told
by old-timers to high school students.
$5.95 from Anchor/Doubleday, 245
Park Ave., New York, NY 10017.

Better Jobs and Income? A series of
grassroots conferences to explore the
impact of the Carter welfare reform
proposals and develop a response. Those
still to happen: December 3-5 in Salt
Lake City, December 10-12 in Portland,
OR. $10 individual, $5 low income,
$25 agency. Contact Bert DeLeeuw,
Movement for Economic Justice, 17 3 5
T Street, N.W., Washington, DC 20009.
202/462-4200.
Food and Hunger- Media Resource
Directory available (no price given)
from Media Consultants on Hunger,
1229 Santee St., Los Angeles, CA 90015.
Their definition of resources relating
to these topics is a bjt broad, but their
people resources are well described and
seem to be the cream of the crop. They
fall down a bit on the print resources
... no clues as to their value or content.

The New Alchemists have put out a
lovely full-color poster of the Arktheir experimental whole systems place
in Prince Edward Island. It's available
for $3 from New Alchemy Institute
East, P.O. Box 432, Woods Hole, MA
02543.
People, Neighborhoods and Appropriate
Technology: Tools for Building Community Self-Reliance, December 1-3
in Milwaukee, Wisconsin. Speakers include Robert Embry from HUD and
William Irwin Thompson from Lindisfarne. $5 for grassroots people and organizations, $35 for others. Contact
Kristin Kauth, Center for Urban Community Development, University of
Wisconsin-Extension, 929 North 6th
St., Milwaukee, WI 53203. 41412244143.
CALLS FOR PAPE RS
Motorized Bicycles- Abstracts and
papers on their safety, design, legislation, planning, etc. for a conjerence to
be held in February 1978 in Anaheim,
California. Contact Louis Rubenstein,
Metropolitan Association of Urban .
Designers and Environmental Planners
(MAUDEP), P.O. Box 722, Church
Street Station, New York, NY 10008.
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Resource and Environmental Policy
Conference-abstracts and speakers for
a conference to be held in September
1978. Abstracts are due by March 1978.
Contact Population Food Fund, Box
255 University Station, Grand Forks,
ND 58202.
Note: Ever wonder why your conference
didn't make it here? Send us a press release! We need to have it by the first
week of the month before the event,
i.e. December 7 for the January issue.
JOBS

ACORN is looking for people to work
as community organizers on their multistate staff You couldn't find a better
grassroots group to work with. Contact
Ann Lassen, Association of Community
Organizers for Reform Now, 523 W.
15th St., Little Rock, AR 72202. 5011
376-7151.
Free Environment-This group is "active in local, regional and national
issues" and is seeking a new director.
Coordinating employees and volunteers, fund raising, etc. Contact Steve
Freedkin, Free Environment, Box 625,
Iowa City, IA. 319/353-3888.
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